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Diversity and distribution characteristics of endophytic fungi
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Abstract: [Objective] Researched the diversity and distribution characteristics of endophytic
fungi in Nicotiana tabacum in Dali District. [Methods] These strains were identified into gen-
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era based on morphological characteristics combined wtih ITS-rDNA gene sequences. [Re-
sults] A total of 1 586 strains of endophytic fungi were isolated from the leaves of Nicotiana
tabacum and were identified into 31 genera. Alternaria and Fusarium are dominant fungal
endophytes, occupying 40.79% and 18.73%, of total isolated strains respectively. [Conclusion]
The quantity, diversity and distribution of the endophytic fungi were varied from different part
leaves and different districts of N. tabacum. Larger quantity of endophytic fungi was found in
lower part leaves than that of the upper ones. Otherwise, richer diversities of endophytic fungi
were found in upper leaves. Along with the development of N. tabacum, the richness and di-
versity of endophytic fungi in N. tabacum leaves were increased and reached the largest during

the squaring stage and maturity stage.

Keywords: Nicotiana tabacum, Endophytic fungi, Isolation, Identification, Distribution char-

acteristics
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BOxER . A AE)E 5B SR
RAE 7 HORAEA M (AR AR A AR |
RERCI] . BIFE AR B B2 4 k(R &Rl
5510 (BB R o BN R RRR
FARAARIER AL B 3 AN B I — AN KB 4
AASHE hRIL, UE TSI 4 °C vKARIREE,
48 h NEATALHE
1.2 1EHE

L By B A A0 IR K R (PDA): 44 E
200 g, #i%gHk 20 g, Bl 15 g, 7K 1 000 mL, pH
FI#R, 1x10° Pa K7 25 min, IIfi FHAHEE T 37 3
i 100 mo/L Y sERE R LI A e AR K
13 REEEMNSE. dH5%F

FHK B B B J1H# [F]—ERALEY 3 M i 5
0.5 cmx0.5 cm /hHe, A JEE T KELAH, H
75% AT EE 1 min, JOIRZKYE 3K, PR 0.1%FF
SRIMEE 30 s, JOHI/KYE 3—4 Y. BEBORI Ay A
ST PDA 53Rk b, &I 10 itk
WykESL 5 ANEK, 28 °C 1555 . XTI EURG—IK
VEWE 200 pL 345 T PDA REFdk |, {8 28 °C
B IR PRJR AN A7 ISR BH K BTG o Pk EC AR
VR VR G R 2200015 9%, H 2SR E vk r 2l
BEF%, FARVEARHE IRAT
14 AEEREKREE

KRB A2 AR s A 7 ki A T
DA B R RR A S R, 45 BCR T TR TR
BRI FEME RN . TR 2ZE
SR, SHTERFIAZ, TEMRIESSARI ik
1AM A P A AR R F CTAB 351
F 2] DNA, 747 ITS-rDNA FE[H 4 1
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¥, 72 °C 3 min; 4 °C {&fF, ¥ IGNIE%EE LI
A TREA RN . P45 55t Chromas i
Kext, GenBank Hif T BLAST JF41 LEXT
15 HitathiAx
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2 HZRAH5SM

21 HEEREAMK

M RIRIN Y 5 A BRERHEMFEN, 126
0y, BN AR EIL 1 568 bk, i B
WEEHI AR 361 A2 A, 46 B T 56 N 41
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[ 40.79%F1 18.73%; 7 WLJE@ 9 >, HEE MM Chaetomium, Phoma. Nigrospora 1t 6 & 764
34.05%; MAJR 20 4, HEBEEEA 435%  HARKLENSRE B, hEEA R LTS
(% 1), Ht Alternaria. Fusarium, Xylaria YIM S N A TR HE

F1 BHAEEREAIERENR

Table 1 The composition of endophytic fungi in leaves of N. tabacum

] H Ft & 73 L
Phylum Order Family Genus Strains quantity Dominance (%)

HFHE] ZfLH ZALAR T )& (Trametes) 1 0.06

Basidiomycota - H [ PR AHJ& (Auricularia) 1 0.06

S E | ey Hi4=J% (Coprinus) 1 0.69

=] RAEER J5 B ¥ J& (Phanerochaete) 3 0.19

TR I H Fe R R FF B (Mollisia) 2 0.13

Ascomycota g SR 5857 % (Preussia) 18 113

AW H R R S T & (Xylaria) 136 8.58

7% A &1 J& (Hypoxylon) 3 0.19

FEA 7% )& (Cercophora) 21 1.32

7% % T J& (Biscogniauxia) 1 0.06

Astrocystis J& 4 0.25

AR )44 2 £ )& (Pestalotiopsis) 5 0.32

Erewp =72 # )& (Chaetomium) 98 6.18

#4528 (Corynascus) 2 0.13

RA5¢)E (Thielavia) 6 0.38

4615 J& (Podospora) 2 0.13

INGERE 7 AH T & (Colletotrichum) 102 6.43

e H KPR it %% J® (Aspergillus) 2 0.13

BEERFEH .71 J& (Nigrospora) 62 3.91

WAl JEE A H TR 4 J& (Fusarium) 297 18.94

J 155 & (Aureobasidium) 1 0.06

BRIEE H BRI TR ki #61 )& (Cladosporium) 21 1.32

25 /5% J& (Phoma) 42 2.65

K16 T H 7] 411 J& (Periconia) 2 0.13

3 fR 76 5% J& (Didymella) 14 0.88

A ER HERS AR (Alternaria) 647 41.26

B} Bk B (Epicoccum) 1 0.06

Edenia J& 1 0.06

A e TR H AR ARE A R TR 3 0.19
(Botryosphaeria)

I 25 5 )& (Phyllosticta) 1 0.06

Ak 5E H BB seERE U585 & (Phomopsis) 40 2.52

RHNE Unknown 18 1.15
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22 NEEREEAEIALEM IS

SRR 1 568 BRINAEEE T, BB
A 727 tk, )R T 26 &, TEBAAT 841 BE,
SHET 21 A, B R AR E
0.92 A~ em* (K T FHEITY 1.07 ANem?, ZREMESS
Kk 2.07 Eim TR AR 1,96, ER BRI AIHLE
J& ¥k Alternaria F1 Fusarium , {H | %0
Alternaria 3B 36.04%(% T T %R 1) 45.66%,
I Fusarium BPEEE 23.5200% &5 T F -
14.39% (% 2). M= TR A B R Z,
FEARF R A el E, B R RN A
WIFRE 2, ZREEEE, FFAREZ. |
A B R TE A RIS ALET ) A A e 25 5,
AW AR —E T —.

23 NEERABREARRE BN

FEMRRER) 4 D FEATR, NA A
TR AR B B RN 22 R P s 5 A e ) A A T
TERUAIIR B K . A FL BRI SR ZH Bt o S0
HWAERKEAFREBN Z, A ERRZ.
Alternaria 7 4 M EF B A OLHE, M
Chaetomium H 7€ HI AR A G #H, Xylaria
Colletotrichum SAE B ML, B I
WA 3N THAL 3 EHE, R R a
oA, (HREEEME A, &0 R A W R
Pt B 2, B Wi 2, HOROE LA
W (3R 3). ATLAUCHIHRL N AR BRI L Rk
2 FEVE RN TR 19 73 A1 7EAS [R) & 8 i D0 A7 7 22
5, ABAISR A —E R

x2 ANEEHRAEFREEMSH

Table 2 Distribution of endophytic fungi in different part of N. tabacum

S ANHRERE SRk A
fiitiva S (#/cm?) 4 HIHE Dominant B
Parts quantity Richness per unit  Diversity Genus endophytic Unique endophytic fungi
area (strain/cm?) index fungi

A 727 0.92 2.07 26 Alternaria  Phyllosticta, Epicoccum, Corynascus,
Upper leaves Fusarium  Mollisia, Trametes, Edeuia, Astrocystiss
Rk 841 1.07 1.96 21 Alternaria  Aureobasidium, Botryosphaeria,
Lower leaves Fusarium  Didymella

*3 AEHEATHEERRLEENHANS S

Table 3 Distribution of folia endophytic fungi from different growth stages of N. tabacum

LD E =Y S . " N
A (v AT B L KA
Growth stages Richness per unit area :‘égg'( y Genus ommar;urt]agi ophytic Unique endophytic fungi
(strains/cm?)
[zl ) 0.36 1.31 11 Alternaria,
Rosette stage Chaetomium
30 1.08 1.76 18 Alternaria, Podospora, Trametes
Vigorous stage Fusarium
PR 1.23 1.77 22 Alternaria, Aureobasidium, Perico-
Squaring stage Fusarium nia, Astrocystiss,
Mollisia, Botryosphaeria
JERIH 1.25 1.90 16 Alternaria, Xylaria, Phyllosticta, Epicoccum,

Mature stage

Colletotrichum Pestalotiopsis, Edeuia

http://journals.im.ac.cn/wswxtbcn
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24 AEERAEAERMMXES M AR B AN [R5 I 43 B A 81 4 PN A TR TR R
SR EL B By TR B B 1.56 1 Jem?, % Jaccard F5%UCFN Sorenson 5%/ 0.633 Fl
B EZRMSEUREN 2.00, WAEEREMZE 0776, EAFIAT R, DA 2 ERE = ]
2 18 NE, BARVFER WM HREEE ORGSR, B S B A P A EUR
B, (Ba B REERefioR s, WAEREFY BB =2 8] 9 AR U R B0 =, Jaccard 48 ORI
K% . Alternaria 7EFR = e B /MY 4 NHBIXE DS Sorenson #5443 %11 0.538 Fl1 0.700 (% 5). 7EA
PR#EH, 1M Chaetomium RTEFILEF = HA  FRESBIX, 2= 55RIE 0N AL BR8]
tE# @, Xylaria #1 Colletotrichum H7Ex B2 AHRIMERBERAL, Wi 580, v SR
e, Fusarium HTERGIHEEUHE . &8 AR R A AR R B0 5 (6 6). &
Rl RSP A S ], SR 00REA AR P A R R A AR P A A R A — B
BMRRZIA 5 NRER 4). TR NAE R AR, (SRR AR . AR A B s A
B . PR R EARIX 225, I Rl X AR R AR 24 5%
P Alternaria B3 H) 1z, HHLAMERE .
3 Wit

AN TRl XA [
25 NEEEREHEUERE AHTFE AR AR L4070 B A3 2 B BT AT ECTR

AR R REBO TR A R AR, KB AR, R AP EER I R AT T, U8

x4 NEHEREAFERXBHSH

Table 4 Distribution of folia endophytic fungi from different regions of N. tabacum
BT AR

o VLD
HuIX (Bkfem?) PRI o KA
Regions Richness per unit area :x de;ty Genus Dominant endophytic fungi  Unique endophytc fungi
(strain/cm?)

#4111 Weishan 0.97 1.33 12 Alternaria, Chaetomium Phyllosticta

£2JI| Binchuan 0.75 1.63 16 Alternaria Podospora, Trametes

=& Yunlong 1.19 2.00 18 Xylaria, Chaetomium Pestalotiopsis, Mollisia

Colletotrichum Epicoccum, Astrocystiss
Aureobasidium
JRIE Midu 1.56 1.03 11 Alternaria
P47l Nanjian 1.37 1.68 17 Alternaria, Fusarium Periconia, Didymella,

Edeuia

®5 MWHAREERERESEEHAMBULERE

Table 5 Similarity coefficients of endophytic fungi in leaves of N. tabacum from different growth stages

AEF IR REK: 34 A B
Growth stages Rosette stage Vigorous stage Squaring stage Mature stage
AR Rosette stage 0.261 0.375 0.421
IEIY Vigorous stage 0.414 0.538 0.478
Y Squaring stage 0.545 0.700 0.407
A Mature stage 0.593 0.647 0.579

e FPxH AL Eoh Jaccard 5%k, LT A Sorenson 154k
Note: Jaccard index (above diagonal) and sorenson index (below diagonal).

http://journals.im.ac.cn/wswxtbcn
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*6 MWHAEEEEREBXABINERE

Table 6 Similarity coefficients of endophytic fungi in leaves of N. tabacum from different regions

Hh X 1l =) =l PRI [Eap]

Regions Weishan Binchuan Yunlong Midu Nanjian
4111 Weishan 0.474 0.364 0.438 0.450
2J1| Binchuan 0.643 0.360 0.286 0.435
= J& Yunlong 0.533 0.529 0.450 0.400
YRIE Midu 0.609 0.444 0.621 0.474
F51H Nanjian 0.621 0.606 0.571 0.643

T R L N Jaccard 844, AR & Sorenson 54K,

Note: Jaccard index (above diagonal) and sorenson index (below diagonal).

SEEL R AEMA I ZH LN AT A Petrini SRR A A=
PR A S L0, DRI AT AT 30 4 B T S R
SR A A BB . TERSER BAE Y R 50
PAFNA B, MAEREYIAR N 4 2515 30 1 N A=
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Fifr, i DA BT A A TR AR ) AR D 3 R A A
A TR AE A R r P A A A R AT AE 1
Welty %5 TR LIS 1 AR P 2 BCBRT A T 0 10 46
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Nigrospora 45 5 o i bk S 80 89.5%
Harvey 2PV FREAR I (14 P9 A ECBRT IR 700 B I S
E, IrAWHRIET 13 4~ J&E, H Alternaria il
Penicillium 3 . PG F AR |
25 i dl AR B 619 KRN, Bl 12
M&, HH Alternaria 1 Chaetomium Kunze M1
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=Hu 8] B A, Southcott 45(1997)*4 | Guo %%
(2000)IF 55 A M3H %€ Livistona chinensis (Jacq.)
R. Br.it+ b A B R REAE AW A A 55 K b
0 BH AN o OB R 32 7= X M M SR A2 2, Tk
ARk, AURMIEE 2 RN, WRET, 24F
JEREFE RIS EH R . AT REEAY 5 MFEHE
(AR b IR AN FEIAE B 55 AR A
FEFEZESE, [T R F AR R R R R s fifi %
b DCHE RS AN — 3K, 3R T K RS TR A
A FEHLIE] 22 5, CEEPR AR ] BB | L Hh X
FHE N AE IR . R R AETE M 22 57

) P AR B R AR ) A R G s AR P 4T
Wk A AR, RSP I R BN AR
FLE Chaetomium globosum Kunzeex Frl Bk RE 2
A AR PR A O S TR RN A )
i+, Freeman #1 Rodriguez? & B Colletotrichu 1
— AN (C. magnapath-1) 7] DA 15 3= B9 B
ARG, i 5052 e T AR T TR S50 I B 1 2
E, PRSP L Bk A5 E (Fusarium sp.) Al
%38 (Aspergillus sp.)H Fa BB 5 /N22 1Y A bt
Pk, A MEY) N Az B IE RE AR AR B AR
SR AEEAA B RN W T R A . FE
TR =Y SR mT DA e AR B P o )
i, BRSO R PR & i, 38 3 2 A
SR H Y . Seaeich %5 (1999)4Rk3E T 7 MR
6 RIHTGEERS i (Alternaria) it £ T B PRI T Kk
PR BT o AP B0 R AR P AR LA,
E— R TR LR £ & Y %
U8, FTLAAA o B MR s P i | O I i B
HH B B A A P B TR PR LSRR
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